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Abstract

Nowadays, the world has different features than in the past, including intense and competitive changes, low
adaptability, complexities, and uncertainties. The agricultural sector, as a major food producer worldwide, is not
exempt from these traits, and, according to scientific reports and predictions, these changes are expected to
become more prominent and challenging by 2050. Climate change and limitations of agricultural production
resources (especially water and soil), along with other issues such as population growth and aging, urbanization
and decreased willingness to work in the agricultural sector, economic issues and changing in supply and demand
patterns, have led to food security in human societies with new and even turbulent conditions. In order to manage
and overcome this challenge, Future Studies tools based on Megatrends review has been noticed in recent decades
in different countries and international communities. Since Iran is also among the countries most vulnerable to
the effects of climate change and is more or less affected by other factors limiting the agricultural sector, this
article examined six of the most effective global megatrends related to water, soil and agriculture by 2050, and
compared the position of the Islamic Republic of Iran towards the world and other countries. Finally, with the
aim of enumerating the future-oriented solutions of climate change, it was suggested that, through convergence
and constructive interaction, the development of a comprehensive national plan should be proposed and
supported as an important priority, in accordance with the approach of increasing resilience and adaptation to
climate change and water resources reduction.

Introduction

Food security is one of the main pillars of the sustainable development of countries, and dealing with the
threats of food insecurity should be considered as one of the major goals of the development plans of all countries.
According to the concerns that exist in this field, governments try to use the results of future studies to obtain
information so that they can become an active element (instead of an observer), and interact with the future as a
decision-maker to be able to take action some preventive measures. The most important "Megatrends™ that are
directly and indirectly involved in the food and agriculture sector, include demographic changes, economic
changes, urbanization and migration, technological changes, climate changes and competition for production
resources. In order to study 6 major megatrends and compare statistics and information related to the past, present
and future, many articles, official reports, annual statistics and the results of documented forecasts were used.
The world population will reach about 9.7 billion people in 2050, and about 97% of this growth will be in
developing countries. The world's working population in the agricultural sector has decreased from 40% in 2000
to 27% in 2022. By 2050, about 82% of Iran's population will live in cities. Significant economic changes will
take place in the world by 2050 in terms of per capita income and GDP. Global warming and climate change will
have a significant impact on agricultural processes, such as reducing water resources, water and soil salinity,
reducing crop yields, floods and droughts events, etc. In terms of access to water and soil resources for food
production, restrictions with different degrees and intensities are seen almost all over the world. Therefore, this
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article attempts to provide a general description of the situation and challenges by 2050, through collecting,
analyzing and comparing information and data related to effective global megatrends in the water, soil and
agriculture sector of Iran and the world. However, we believe that the researchers should be more involved in
future studies concepts because it is necessary to clarify more details of water and soil issues and their integration
with other agricultural areas in the future to provide the basis of national sustainable development approaches.
In this technical note, in order to at describing and forecasting the effective factors in the water, soil, and
agriculture sectors until 2050, six majors global Megatrends have been identified. In each of these Megatrends,
the status, potential challenges, and Iran's position in the world have been compared and evaluated based on
statistics and information from scientific sources and official international reports, including FAO, World Bank,
and IMF. Finally, considering the experiences, predicted results in the examined trends, and discussions held
with experts, suggestions and solutions aligned with the country's conditions have been presented.

Results and Discussion

Review of the effective trends in the water, soil, and agriculture sectors, as well as the predicted outcomes
related to each of the major global trends, particularly “climate change™ and "competition over production
resources,” clearly indicates that the challenges facing agricultural production and food security in societies are
emerging and intensifying in many parts of the world, including Iran. In addition to the direct impact of each of
the studied trends on the quality and quantity of water and soil resources, the indirect effects, especially the
interrelated impacts of these factors, are also crucial and could be noted as in future relevant research. While it
is expected that some of these deficiencies may be addressed through new technologies and unforeseen
developments, planning and action within the frameworks of "mitigation™ and "adaptation” are undoubtedly
indispensable. In this regard, some countries, with a proper understanding of the conditions and precise
policymaking, have formulated strategic plans and roadmaps aligned with the mentioned principles, and have
achieved successes accordingly. In Iran, although a brief reference to climate change issue in the Seventh
Development Plan, considering the over 93% dependency of agricultural production on water, as well as other
serious threats in terms of soil salinity and erosion, it is essential to develop a national strategic document to
address climate change, consisting of probable scenarios and national priorities. Furthermore, since the supply
of 80% of the world's surplus food until 2050 depends on the increase in yield and productivity, it is necessary
for these aforementioned strategies to receive more attention in the country's food security policies. In this regard,
improving irrigation efficiency and developing modern irrigation methods are highlighted as crucial and
fundamental approaches in enhancing climate change resilience and sustainable development of water and soil
resources. Fortunately, the technical capacity and the ability of implementing modern irrigation projects in Iran
are up to 250 thousand hectares per year, and therefore it is suggested that planning and more support for the
conversion of remaining irrigated lands (about 5/5 million ha) should be paid attention to by policymakers,
because by completing this project, it would be possible to save more than 5 billion cubic meters of water per
year. Noteworthy is the anticipated urban population growth in Iran (up to 82% by 2050) and also to enhance
productivity and ensure investments, it is advisable for government support in the development of modern
irrigation systems and other water and soil infrastructure to be directed towards large-scale agricultural projects
in agricultural hubs. It is crucial to emphasize that maximizing the use of international capacities and
opportunities is undoubtedly a prerequisite for success in each of the projects and programs, and in this regard,
based on past experiences and achievements, it is recommended to expand technical cooperation with relevant
organizations such as FAO and global projects like GSP (Global Soil Partnership), WaPor (FAO Water
Productivity Open-access portal), AQUASTAT (FAO's Global Information System on Water and Agriculture),
AQUA CROP (Crop-water productivity model), etc.

Key Words: Megatrend, Food Security, Climate change, Production resources

VY



